BACKGROUND AND OBJECTIVE: Studies have shown that pre-Ramadan structured educational program for patients with diabetes mellitus (DM) is beneficial. In this study, our aim was to evaluate the degree of adherence of treating physicians to such programs and their influence on the patient's knowledge and behavior.
Introduction
F asting in the holy month of Ramadan is one of the five pillars of Islam. All healthy Muslims are obliged to fast Ramadan each year once they reach puberty. Individuals must refrain from eating, drinking, and using oral medication between dawn and sunset. Depending on the season and geographic setting, the duration of the daily fast may range from 12 to 20 h. Ramadan fasting has several potential benefits particularly to healthy individuals but may adversely affect sick patients including those with diabetes mellitus (DM). Adverse effects which may affect patients with DM during Ramadan fasting include hypoglycemia, hyperglycemia, diabetic ketoacidosis (DKA), dehydration, and increased risk of thrombosis, resulting in stroke and retinal artery occlusion. [1] Patients with DM are classified as low risk, moderate risk, high risk, and very high risk for the development of such complications. Those in the categories of high risk and very high risk are usually advised not to fast. [2] In general, the Quran exempts an individual from fasting if the health of that individual can be adversely affected by fasting. [3] However, a population-based study conducted during Ramadan 1422/2001 in 13 Islamic countries which involved 12,914 diabetic patients showed that 42.8% of patients with type 1 diabetes and 79.7% of patients with type 2 diabetes reported that they fasted Ramadan. [4] The same study also showed that the risk of severe hypoglycemia increased 4.7-fold in patients with type 1 diabetes and around 7.5-fold in patients with type 2 diabetes during fasting. Based on these findings, several recommendations have been made by different medical societies for the management of diabetes in patients who elect to fast in Ramadan. [1, 2, 5] Patients' education through the delivery of structured educational program individually or in groups has been identified as an important component of the management of these patients. The educational program is supposed to be presented by the medical team, that is, by the treating physician and/or diabetic educators. Education needs to be given before the start of Ramadan and should be directed to the general public, health-care professionals, and patients with DM. [6] Individuals presenting the structured focused Ramadan education should stress on four key areas: (1) Meal planning and dietary advice, (2) exercise, (3) blood glucose monitoring, and (4) recognition and management of complications. [6] In addition, advice on the change in doses of medication and timing need to be emphasized. [6, 7] Few studies have been conducted lately that showed the positive impact of pre-Ramadan diabetes education on decreasing the risk of complications and improving the control of DM. [8] [9] [10] One study showed that 75% of patients admitted with DKA during Ramadan had not had any structured educational program on diabetes management while they fast. [11] Adherence of health-care providers to such educational programs has not been well studied in most of the Muslim countries. The aim of this study was to evaluate the adherence of health-care providers to the presentation of pre-Ramadan educational program to patients attending one of the university hospitals in Saudi Arabia and study the effect of the educational program on the knowledge and behavior of the patient.
Materials and Methods
This was a cross-sectional study conducted between September 2015 and April 2016 at King Fahd Hospital of the University, Al Khobar, Saudi Arabia. The study included adult patients above the age of 18 with type 1 or type 2 DM, who fasted during the month of Ramadan of the year 1436/2015. Pregnant women and patients who refused to consent to the study were excluded from the study. Conveniently available sample was used, and data were collected using a questionnaire-based interview carried out on a one-on-one basis by one of the researchers. Patients were recruited from inpatient wards and outpatient clinics. After explaining the objective of the research and assuring the patients of the confidentiality of data, consent was taken and the data were collected. Baseline data included information on age, gender, level of education, type of diabetes and its duration, type of diabetic therapy used, and who the treating physician was. Patients were also asked whether they had had pre-Ramadan education for the year of 1436/2015 or not, who the provider was, and what type of information was delivered. Patients who got their information through the media, the Internet and family, were considered as having received pre-Ramadan education. Patients' knowledge of the details of the recommended structured pre-Ramadan educational program was also assessed. Patients were asked about the risks of fasting in Ramadan when to break the fast, recognition of complications, meal planning, physical activity, and blood glucose monitoring during Ramadan. The study was approved by the Institutional Review Board (IRB) of the University of Dammam in accordance with the local regulations (IRB -2015-01-152 on 30/08/2015).
Data were analyzed using Statistical Package for Social Sciences version 22 (IBM), (Software, SPSS, inc., Chicag, IL, USA). Categorical variables are presented in the form of frequencies, percentages, and means ± standard deviations. Comparison between patients who had had instructions and those who had not had any instruction was done using Chi-square test and independent samples Student's t-test. P ≤ 0.05 was considered statistically significant. Regression analysis was done to study the effect of different variables on the likelihood of getting the education.
Results
A total of 298 patients were recruited. As shown in Table 1 , the mean age was 49 ± 15.6 years; 75.5% of patients were 40 years or older, and 60% were females. Furthermore, 60.7% were at least high-school graduates. The mean duration of DM was 12.36 ± 8.31 years. Patients who were being managed by lifestyle modification patients who did not get pre-Ramadan education were more likely to be managed with OGLAs alone (43% vs. 27%, p = 0.0007). In addition, patients who were being managed by an endocrinologist were more likely to have received instructions (62% vs. 54%, p = 0.0369). However, logistic regression analysis showed no significant associations between these variables and receipt of instructions. Patients get pre-Ramadan education from a variety of sources but mainly from physicians (44%) and diabetic educators (52%). More than 90% of the patients had the program before Ramadan. Not all patients who had the education were given all the suggested components of the structured educational program. For example, only 40% of the patients were informed on the possible complications of DM when fasting in Ramadan and only 38% of patients were given instructions on how to manage these complications. Furthermore, only 47% of patients were given advice on physical activity during Ramadan, and only 57% of the patients who had the structured education were given advice on their diet. Table 3 represents the comparison of knowledge on diabetes of patients who had the education on fasting in Ramadan and patients who did not. There is no significant difference in the knowledge of hypoglycemic and hyperglycemic symptoms between the two groups, but knowledge on the need to break the fast in the event of hypoglycemia was significantly higher in the group that was instructed (77% vs. 70.2%, p = 0.0293). In addition, there was a higher percentage of patients who did not know when to break the fast in the group that did not get the pre-Ramadan education (25.4% vs. 21%), but p-value for the difference between the two groups was not significant (p = 0.3911). There is no significant difference between the two groups in the percentage of patients who did not believe that self-monitoring of blood glucose (SMBG) broke the fast (p = 0.5464). However, as a result of pre-Ramadan education, there were more patients who performed SMBG (90% vs. 78%, p = 0.0001) and more patients who did SMBG during the fast at different times of the day. For example, the number of patients who performed SMBG before sahoor and before iftar was significantly higher in the group that had had the pre-Ramadan education (47% vs. 20%, p = 0.0001, and 68% vs. 38%, p = 0.0001, respectively).
Patients' knowledge of diet and exercise during the month of Ramadan is shown in Table 4 . There was no significant difference between the two groups as regards to two of the four statements related to diet, but the group that had the education had significantly better knowledge in one of the statements, and the group who did not get the education also had significantly better knowledge in another statement. However, the group that did not get represented only 1% of diabetics while the majority took insulin either by itself or in combination with oral glucose lowering agents (OGLAs). More than half of the patients were being managed by an endocrinologist.
Only 30% of the interviewed patients had had pre-Ramadan education. Table 2 shows the comparison between patients who had the pre-Ramadan education and patients who had not had it. Patients who had the education were significantly younger than the ones who had not had any instruction (mean age: 45.6 ± 17.4 vs. 50.3 ± 14.4, respectively, p = 0.0048). More than 60% of patients in the group who had not had any instructions were females. There were also significantly more college graduates in the group that had been given pre-Ramadan instructions compared to patients who had not had any (p = 0.0453 and p = 0.0197, respectively). There is a significantly higher percentage of patients with less than high school education among females who had not had pre-Ramadan education than patients who had received it (p = 0.001). Results also showed that there were more unemployed females (75.3% vs. 60%, p = 0.0004) in the group who had not received the instructions compared to the group who had the instructions.
Patients who had pre-Ramadan education were more likely to be managed with insulin (p < 0.0001) while the pre-Ramadan instructions had significantly better knowledge in three of the four statements related to exercise, but there was no significant difference between the two groups with regard to the fourth statement. 
Discussion
Structured patient education, self-management, and lifestyle modification are important components of the care of patients with DM. [12, 13] Ramadan-focused structured education is needed to minimize the challenges faced by diabetic patients who fast in Ramadan sometimes even against medical advice.
In this cross-sectional study, we evaluated the degree of adherence of health-care providers at one of the university hospitals to such an educational program. We found that less than one-third of patients had been given structured instructions on fasting during Ramadan 1436/2015. There are few studies in the literature for comparison, but a similar study was conducted by Masood et al. [14] in Pakistan at a primary care center and at a tertiary care center, in which they compared the Ramadan-specific education level of diabetic patients who fasted during Ramadan 2011. They reported that 55.32% patients from the primary care center and 61.80% patients from the tertiary care center had got pre-Ramadan education, which is double the percentage, found in this study. We think that our low percentage of patients who had pre-Ramadan education is because little attention is given to such an important educational program in this part of the world. Our finding is supported by the recently published multicenter study conducted in Egypt, Iran, Jordan, and Saudi Arabia by McEwen et al., [10] where they found that only 14% of their patients stated that they usually had diabetes education before Ramadan and only 18% stated that they usually had diabetes education during Ramadan.
However, a recent study carried out in 13 countries of the Middle East, Asia, Europe, and North America indicated that 96.2% of physicians reported providing fasting-specific advice to their patients, and 62.6% reported using guidelines or recommendations for the management of diabetes during Ramadan. However, in that retrospective study, patients were not asked if they actually had a special education or not. [15] A study from France evaluated both diabetic Muslim patients and their general practitioners (GPs) attitudes and practices toward fasting during Ramadan. It was found that 85% of the GPs reported that they had spoken about Ramadan fasting with their patients while only 64% of the patients studied stated that they had discussed the issue with (12) 15 (7) their GPs. [16] Furthermore, the study from France did not evaluate the use of the structured educational program and merely discussed the matter of fasting between the patient and his treating physician which did not indicate that a proper structured educational program or advice being given.
The baseline characteristics of patients in our study in terms of age, gender distribution, and level of education are similar to the study by McEwen et al., [10] but more male and female patients in their study were employed. Besides, they had fewer patients treated with insulin alone or in combination with OGLAs. As in our study, most of the patients in the McEwen et al.'s [10] study were treated by endocrinologists and had pre-Ramadan education from different sources.
It is interesting to note that the patients who had pre-Ramadan education in our study were generally younger, had a higher level of education, and were employed compared to the patients who did not get the education. Furthermore, there were more females in the group who did not receive the instructions. Patients' educational level plays an important role. There were more patients with less than high-school education who did not receive pre-Ramadan education. This might be explained by their inability to search for instructions on the internet, for example, or other resources on what to do about their disease during Ramadan.
These findings imply that patients' factors may contribute to the likelihood of getting the educational program related to fasting during Ramadan. Physician factors may also play a role. This may relate to physicians' lack of awareness about the importance of this educational program. Patients' treated by endocrinologists are more likely to get instructions and the physician would normally give instructions to patients being treated with insulin more than to patients on OGLAs alone. However, logistic regression analysis showed no significant associations between these factors and getting the education.
Another important finding in this study is that not only was less than one-third of diabetic patients given instructions on fasting in Ramadan but also those who did not get all the components of the suggested educational program. Most of the education was on the change in the times at which the medication is taken, which only 67% of the patients got, while the component that got the least mention was about the management of complications, which only 38% of the patients were given instruction on. This is different from the study by Masood et al., [14] in which the delivery of components of the pre-Ramadan educational program ranged between 46.01% and 89.97% at the primary care center and between 57.08% and 97.89% at the tertiary care center. We think that the lack of coverage of all components of the educational program contributed to the unexpectedly low level of knowledge related to diet and exercise in the group who had the pre-Ramadan education. In addition, the difference between the two groups regarding the knowledge of diet and exercise will be better tested by a qualitative study, in which patients will be allowed to talk about what they know rather than be given logical statements to agree or disagree with. The quantitative method used here possibly contributed to the findings that the group who did not get the education showed significantly better knowledge in some of the statements.
It is expected that the two groups did not differ in their knowledge of the symptoms of hyperglycemia and hypoglycemia because this information is usually given to all diabetic patients outside the pre-Ramadan educational program. However, as a result of the education, the two groups differed significantly in some aspects of specific knowledge related to fasting in Ramadan such as breaking the fast during hypoglycemia. Although there was no difference in the misconception that SMBG breaks a fast, a significantly higher percentage of patients in the group that got the instructions monitored their blood sugar during the Ramadan fast. This is consistent with the findings of McEwen et al., [10] which indicated an 80% increase in the frequency of glucose monitoring during fasting in the intervention group compared to 58% increase in their control group.
The strength of this study is that it is one of the few studies to use a control group and evaluate physician adherence to the pre-Ramadan educational program. Limitations of our study include the small sample size, the use of convenient sample, and the possibility of recall bias.
Conclusion
Ramadan fast may carry some risks to patients with DM. The structured pre-Ramadan educational program has been shown to improve metabolic control and reduce the risk of complications in diabetic patients who elect to fast. Unfortunately, in this study, adherence to the educational program by the treating physicians of patients is very low. There is a need to increase awareness in health-care professionals about the importance of these educational programs.
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